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Abstract
Background: Improving education level was evidenced to decrease the risk of schizophrenia, but whether this
strength of education role depends on gender is not. This study aimed to investigate whether there was gender
difference in the association between education and schizophrenia in Chinese adults.
Methods: Data were obtained from the Second China National Sample Survey on Disability in 2006, including 1,
909,205 participants aged 18 years or older. Schizophrenia was ascertained according to the International Statistical
Classification of Diseases, Tenth Revision. Logistics regression models were fitted to examine the combined effect of
gender and education on schizophrenia.
Results: The lifetime prevalence of schizophrenia in female groups was higher than in male groups, with 0.44%
(95%CI: 0.42–0.45%) and 0.36% (95%CI: 0.35–0.37%), respectively. Compared with schizophrenia male patients, more
females with schizophrenia experienced severe or extreme difficulty in understanding and communicating.
However, more males with schizophrenia suffered from severe or extreme difficulty in the function of daily
activities. The combined effect of education and schizophrenia was statistically significant, indicating that, as the
level of education increased, schizophrenia risk of females decreased faster than the risk of males.
Conclusions: This study showed that additional years of education associated with lower risk of schizophrenia, and
this association was stronger in females than in males. As education elevated, the risk of schizophrenia decreased
more for women than for men. The findings indicate that improving education level may have an effect on
reducing the gender disparities in mental health of China. Actions to prevent schizophrenia and address its gender
disparities will require attention to the improving educational opportunities.
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Background
Schizophrenia is one of the most prevalent severe mental
disorders, affecting approximately 0.3–1% of the general
population in the world [1, 2]. Although its incidence is
relatively low, the burden of schizophrenia is substantial
[3]. Schizophrenia can often be shaped by both socio-
environment and biological risk factors [4]. Recent stud-
ies suggest that socioeconomic risk factors play a causal
role in the aetiology of schizophrenia [5]. As one of the
common proxies for socioeconomic status (SES) [6],
education plays an important role in the development of
schizophrenia [7]. Evidence highlights that not complet-
ing primary school and receiving low school marks were
associated with a higher risk of schizophrenia [8–10].
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Gender differences have been recently found in the
pattern of schizophrenia prevalence. In developed coun-
tries, research shows that men are more likely to be af-
fected by schizophrenia than women [11], while studies
from China highlight an apparently higher prevalence of
schizophrenia in females than in males [12]. The reason
why more women than men in China are living with
schizophrenia is that women are generally in lower SES,
obtain less health insurance and are less likely to receive
effective treatment compared with men in China [13]. A
lack of health insurance and having untreated psychosis
may contribute to higher risk of schizophrenia, and re-
sults in the higher prevalence in females than in males
[13]. Reducing the gender gap in schizophrenia, gener-
ated by gender specific risk factors (such as socioeco-
nomic disadvantage, inequality, and the susceptibility
and exposure to specific mental health risks), is very ne-
cessary to promote mental health equality in China.
The role of improving education level on schizophre-
nia protection has been well established [10], but it is
not clear whether this strength of education role de-
pends on gender. Previous study indicates that education
can substitute for wealth and authority related socioeco-
nomic resources, and reduce the health harm from the
absence of other resources [14]. Therefore, the beneficial
effect of education may be greater for females than for
males, because females own fewer resources than males
[15]. Although several studies on physical health, mortal-
ity, and depression suggests the gender difference of
education benefits on health [14–17], there is less re-
search on schizophrenia.
In this study, using large nationally representative data,
we investigate whether there is a gender difference in
the association between education and schizophrenia
among Chinese adults. This study addresses the limita-
tions in previous studies on education and schizophrenia
in developing countries, which rarely focus on the gen-
der difference of this association. This would be helpful
for reducing the gender disparities in schizophrenia and
benefiting the implement of psychiatric policies which
focus on mental health equality promotion in China.
Methods
Study population
This study obtained data from the Second National
Sample Survey on Disability, which was a nationally rep-
resentative and population-based survey conducted in
2006. This study aimed to estimate the prevalence,
causes, severities of disabilities, as well as living condi-
tions and health services utilization of disabled persons
and supported by the China State Council. A multistage,
stratified, random-clustered probability sampling strat-
egy was applied to select a representative sample of non-
institutionalized civilians in mainland China. In total,
734 counties (districts), 2980 towns (streets) and 5964
communities (villages) from 31 provinces, autonomous
regions, and municipalities across China was selected. A
total of 2,526,145 individuals from 771,797 households
were collected for the survey, representing 1.9 per 1000
inhabitants of China. By using standardized question-
naires, each family member in the selected households
was investigated through face-to-face interviews by
trained enumerators and the suspected disabled people
among all surveyed communities were screened [18].
More details on sample processing and screening could
be found in our previous work [19]. Because the typical
age of onset for schizophrenia is in late adolescence or
early twenties [20], we restricted our analysis to adults
aged 18 years or older, and finally included 1,909,205
participants in this study. Figure 1 shows the flowchart
of this study.
Study measures
Schizophrenia assessment
The outcome variable was schizophrenia, which was de-
fined as a binary measure. Schizophrenia was identified
by experienced psychiatrists using the International Stat-
istical Classification of Diseases and Related Health
Problems, 10th Revision (ICD-10) [21]. The ICD-10
diagnostic criteria had been employed in the diagnosis of
schizophrenia among Chinese people and presented sat-
isfactory validity in China [22].
This study used the World Health Organization Dis-
ability Assessment Schedule, Version II (WHO-DAS II)
to assess the physical and social functioning among indi-
viduals with schizophrenia. According to the criterion of
WHO-DAS II [23], physical and social functioning con-
sists of understanding and communicating, physical
movement, self-care, getting along with people, life activ-
ities and participation in society. Severities in function-
ing were evaluated in Likert scales and were classified
into five degrees: without difficulty (WHO-DAS scores
< 52), mild difficulty (WHO-DAS scores < 96 and ≥ 52),
moderate difficulty (WHO-DAS scores < 106 and ≥ 96),
severe difficulty (WHO-DAS scores < 116 and ≥ 106)
and extremely severe difficulty (WHO-DAS scores≥116)
[23].
Measures
The independent variable was education, which was
classified into 3 categories: primary school and below,
junior high school and senior high school and above.
According to previous findings [24, 25], we considered
demographic characteristics and socioeconomic condi-
tions as potential confounders. Demographic character-
istics include gender, age (continuous variable), marital
status and residence. Of these, gender was defined as ei-
ther of the two sexes (male and female), which was
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denoted the social and cultural differences of each sex
rather than biological ones. Age was continuous variable,
and marital status (married/unmarried) and residence
(urban/ rural) were both dummy variables. Socioeco-
nomic conditions were evaluated by household income
per capita and employment status. Of these, employ-
ment status was defined by 2 categories: employment
and unemployment. Household income per capita were
divided into 3 groups based on tertiles, with the first
tertile being the lowest group (0–1998 yuan), the second
tertiles being the moderate group (2000–3999.8 yuan)
and the third tertile being the highest group (4000–9999
yuan).
Statistical analysis
We used descriptive statistics to describe and compare
the characteristics of participants by gender. Logistic re-
gression models were used to evaluate the association
Participants in Second National 
Sample Survey on Disability
N=2,526,145
Participants aged 18 years or older
N=1,909,205
Participants with schizophrenia
N=7,628
Participants without schizophrenia
N=1,901,577
Fig. 1 Flowchart of this study. We restricted our analysis to adults aged 18 years or older, and finally included 1,909,205 participants in this study.
Of these, 7628 participants suffered from schizophrenia
Table 1 Characteristics of participants, by gender for the whole national sample (n = 1,909,205)
Characteristics
n (%) / mean (SD)
Female Male
Not having schizophrenia Having schizophrenia Not having schizophrenia Having schizophrenia
Education
Primary school and below 493,547 (51.68) 2888 (68.84) 347,923 (36.76) 1682 (49.00)
Junior high school 286,367 (29.98) 911 (21.72) 369,950 (39.09) 1133 (33.00)
Senior high school and above 175,138 (18.34) 396 (9.44) 228,652 (24.16) 618 (18.00)
Age, years 955,000 (44.51) 4195 (47.97) 947,000 (44.13) 3433 (43.63)
Residence
Rural 607,754 (63.64) 3062 (72.99) 616,735 (65.16) 2317 (67.49)
Urban 347,298 (36.36) 1133 (27.01) 329,790 (34.84) 1116 (32.51)
Marital Status
Married 767,397 (80.35) 3054 (72.80) 751,515 (79.40) 2286 (66.59)
Unmarried 187,655 (19.65) 1141 (27.20) 195,010 (20.60) 1147 (33.41)
Employment
Yes 926,682 (97.03) 3942 (93.97) 909,225 (96.06) 2991 (87.12)
No 28,370 (2.97) 253 (6.03) 37,300 (3.94) 442 (12.88)
Income
Tertile 1(Lowest) 281,115 (29.43) 2102 (50.11) 282,332 (29.83) 1840 (53.60)
Tertile 2 295,645 (30.96) 1198 (28.56) 291,342 (30.78) 881 (25.66)
Tertile 3(Highest) 378,292 (39.61) 895 (21.33) 372,851 (39.39) 712 (20.74)
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between education and schizophrenia, and the odds ra-
tios (ORs) with 95% confidence intervals (CIs) were cal-
culated. Each regression model was controlled for age,
gender, residence, marital status, employment status and
household income per capita. We presented the results
from 2 models: model 1 included ORs adjusted for
demographic and socioeconomic characteristics, and
model 2 with further adjustment for the interaction be-
tween gender and education. P values less than 0.05
were set as statistically significant for all models. All ana-
lyses were conducted in Stata version 13.0 for Windows
(Stata Corp, College Station, TX, USA).
Results
Table 1 presents the socio-demographic characteristics
of the participants. A total of 1,909,205 individuals were
included in this study, of whom 959,247 (50.24%) were
women and 949,958 (49.76%) were men. In individuals
with and without schizophrenia, males were in higher
education level than females, and compared with males,
females were more likely to be married and employed.
Among individuals without schizophrenia, male adults
were more likely to be rural residents, while more males
were urban residents among schizophrenia patients.
Table 2 shows the lifetime prevalence of schizophrenia
in adults among males and females. The lifetime
prevalence of schizophrenia in female groups was higher
than in male groups, with 0.44% (95%CI: 0.42–0.45%)
and 0.36% (95%CI: 0.35–0.37%), respectively. In both
males and females, the lifetime prevalence of schizophre-
nia decreased as income increased. Rural residents had
higher prevalence of schizophrenia compared with urban
residents in both males and females. Employed individ-
uals had lower prevalence of schizophrenia compared
with unemployed groups in both males and females. In
females, higher education level group had lower preva-
lence of schizophrenia, while in males, the prevalence of
schizophrenia had slight difference between senior high
school and above and junior high school.
Table 3 presents the physical and social functioning of
schizophrenia patients by males and females. More fe-
males experienced severe or extreme difficulty in under-
standing and communicating (Chi-square = 7.60, p =
0.006) than males. However, more males suffered from
severe or extreme difficulty in the function of daily activ-
ities (Chi-square = 10.80, p = 0.001).
Table 4 illustrates the logistic regression results of the
association between education and schizophrenia. Model
1 shows that junior high school and senior high school
and above educational attainment groups were less likely
to have schizophrenia than their peers in primary school
and below, with odds ratios of 0.68 (95% CI: 0.64–0.72)
and 0.55 (95% CI: 0.51–0.60), respectively. Model 2 adds
the interaction between gender and education. Com-
pared with males in primary school and below, the odds
ratio of females in junior and senior higher school are
lower, with OR of 0.88 (95%CI = 0.79–0.98) and 0.63
(95%CI = 0.55, 0.73), respectively. Figure 2 further illus-
trates the interaction between gender and education,
which presents that schizophrenia’s negative slope with
respect to education is steeper for females than for
males, and indicates that as the level of education in-
creased, schizophrenia risk of females decreased faster
than the risk of males.
Discussion
The objective of this study was to investigate whether
there is gender difference in the association between
education and schizophrenia in Chinese adults. Schizo-
phrenia was ascertained through clinical diagnosis based
on the ICD-10. To the best of our knowledge, this is the
first study to report empirical results of whether the re-
lationship between education and schizophrenia varies
according to gender in China. Our results showed that
female groups in China had higher lifetime prevalence of
schizophrenia than male groups. Females with schizo-
phrenia faced more severe or extreme difficulty in un-
derstanding and communicating than male groups,
while male patients faced more difficulties in the func-
tion of daily activities.
Table 2 Lifetime prevalence of schizophrenia in adults aged 18
years old and above, by gender for the whole national sample
(n = 1,909,205)
Characteristics, Prevalence(95%CI) Female Male
Total 0.44 (0.42,0.45) 0.36 (0.35,0.37)
Education
Primary school and below 0.58 (0.56,0.60) 0.48 (0.46,0.50)
Junior high school 0.32 (0.30,0.34) 0.30 (0.29,0.32)
Senior high school and above 0.23 (0.20,0.25) 0.27 (0.25,0.29)
Residence
Rural 0.50 (0.48,0.52) 0.37 (0.36,0.39)
Urban 0.33 (0.31,0.34) 0.34 (0.32,0.36)
Marital Status
Married 0.40 (0.38,0.41) 0.15 (0.14,0.16)
Unmarried 0.60 (0.57,0.64) 1.16 (1.11,1.21)
Employment
Yes 0.42 (0.41,0.44) 0.33 (0.32,0.34)
No 0.88 (0.78,1.00) 1.17 (1.07,1.28)
Income
Tertile 1(Lowest) 0.74 (0.71,0.77) 0.65 (0.62,0.68)
Tertile 2 0.40 (0.38,0.43) 0.30 (0.28,0.32)
Tertile 3(Highest) 0.24 (0.22,0.25) 0.19 (0.18,0.21)
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Our results verified the important role of improving
education in schizophrenia prevention in Chinese adults,
and observed a combined role of gender and education
in schizophrenia prediction. Higher education level was
associated with less likelihood of development of schizo-
phrenia for both men and women, but more so for
women. In groups with junior high school and below,
women had higher average levels of schizophrenia, but
the gender gap diminished as education levels increase.
While in groups with senior high school and above, the
risk of schizophrenia in women was lower than the risk
in men. Resource substitution hypothesis evidenced the
results, which hypothesizes that resources can substitute
for one another to decrease the risk of health illness [14,
16]. Education is regarded as a critical human capital re-
source in this hypothesis, which can help people gener-
ate other socioeconomic resources. Also, education can
teach people how to think logically and solve problems.
The higher educational attainment, the greater cognitive
health [16]. This hypothesis indicates that education
benefits mental health most among those with fewer al-
ternative resources [26]. Because women own less
Table 3 Physical and social functioning of schizophrenia patients, by gender for the whole national sample (n = 7628)
Functioning (with severe or extreme difficulty), n,% Female Male Chi-square P-value
Understanding and communicating 1450 (34.56) 1084 (31.58) 7.60 0.006
Physical movement 152 (3.62) 107 (3.12) 1.48 0.224
Self-care 435 (10.37) 323 (9.41) 1.95 0.163
Getting along with people 1726 (41.14) 1489 (43.37) 3.85 0.050
Daily activities 2430 (57.93) 2116 (61.64) 10.80 0.001
Participation in society 1585 (46.17) 1846 (44.00) 3.58 0.059
Table 4 Gender difference of the association between education and schizophrenia (n = 1,909,205)
Characteristics Model 1 Model 1
Education
Primary school and below Reference Reference
Junior high school 0.68 (0.64,0.72)*** 0.72 (0.67,0.78)***
Senior high school and above 0.55 (0.51,0.60)*** 0.68 (0.61,0.75)***
Education×Gender
Primary school and below×male Reference
Junior high school×female 0.88 (0.79,0.98)**
Senior high school and above×female 0.63 (0.55,0.73)***
Age, years 1.00 (1.00,1.00) 1.00 (1.00,1.00)
Gender
Male Reference Reference
Female 1.19 (1.13,1.24)*** 1.31 (1.23,1.39)***
Residence
Rural Reference Reference
Urban 1.16 (1.09,1.23)*** 1.16 (1.09,1.23)***
Marital Status
Married Reference Reference
Unmarried 2.99 (2.86,3.13)*** 3.00 (2.86,3.14)***
Employment
Yes Reference Reference
No 2.84 (2.62,3.09)*** 2.85 (2.62,3.10)***
Income
Tertile 1(Lowest) Reference Reference
Tertile 2 0.55 (0.52,0.58)*** 0.55 (0.52,0.58)***
Tertile 3(Highest) 0.36 (0.34,0.39)*** 0.36 (0.34,0.39)***
Note: *P < 0.05, **P < 0.01, ***P < 0.001
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socioeconomic resources input of mental health (such as
earnings and power), the beneficial effect of education is
greater for females than for males [16].
Previous evidence found that two mediating interac-
tions could explain the combined role of gender and
education in schizophrenia prediction. One is the work
creativity. Education enhances work creativity more for
females than for males, which helps to reduce the gender
disparities of socioeconomic resources at high levels of
education [14]. The other is the sense of control. Add-
itional years of education increase greater increments of
the sense of personal control for females than for males,
helping to reduce the gender gap in schizophrenia at
high levels of education [27].
Strengths and limitations
This study is the first to explore the gender difference of
the relationship between education and schizophrenia in
China, and implies that improving education level may
help to reduce the gender disparities in mental health.
Given a strong son preference in China, sons are par-
ticularly preferred and have more educational opportun-
ities, particularly in rural and impoverished areas. In
China, girls’ dropout rates are much higher compared to
boys’, even through free basic education has been carried
out [28, 29]. Therefore, increasing education level, espe-
cially for females who are in socioeconomic disadvan-
tage, is very important to improve individuals’ human
resources, expand opportunities to access health care
services and then, reduce the risk of mental illness.
However, our study still had limitations. Firstly, a
cross-section design for schizophrenia in this study can-
not draw causal inferences. Moreover, based on the
cross-section design, we could not eliminate the reverse
causation of “schizophrenia on educational attainment”,
which may bias our estimated results. The usual onset
age of schizophrenia can begin early into individual’s
adolescence years, and these preschizophrenic adoles-
cents may show worse cognitive functioning, which pre-
vent them from continuing and finishing their study. In
future, longitudinal research need to further explore the
role of education on schizophrenia, and its gender differ-
ence. Secondly, some modified factors, such as occupa-
tion categories, migration status, mental health services
and family history, may modify the association between
the education level and schizophrenia, could not be con-
sidered in this study due to the data restricts. Thirdly,
some schizophrenia patients without disabilities may not
have been identified in this survey. Therefore, our find-
ings may underestimate the overall prevalence of
schizophrenia.
Conclusions
Our finding showed that higher education level associ-
ated with lower risk of schizophrenia, and this relation-
ship was stronger in females than in males. As education
elevated, the risk of schizophrenia decreased more for
women than for men. The findings indicate that improv-
ing education level may have an effect on reducing gen-
der disparities associated with mental health in China.
Actions to prevent schizophrenia and address its gender
disparities will require attention to the improving educa-
tional opportunities. It is not just improving educational
opportunities in general, but specifically, educational op-
portunities for women.
Abbreviation
SES: Socioeconomic status; OR: Odds Ratio; CI: Confidence Interval; ICD-
10: International Statistical Classification of Diseases and Related Health
Problems, 10th Revision; WHO-DAS II: World Health Organization Disability
Assessment Schedule, Version II; WHO: World Health Organization
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Fig. 2 Predicted probability of schizophrenia by gender and education. Schizophrenia’s negative slope with respect to education is steeper for
female than for male. As the level of education increased, schizophrenia risk of females decreased faster than the risk of males
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